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© Electronic system for automatically adjusting the inclination of the headlights of a vehicle, in 
particular a motor vehicle. 
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(53) Electronic system (1) for automatically adjusting 
the inclination of the headlights (23r. 23I) of a ve- 
hicle, in which an electronic control unit (10) com- 
mands two linear actuators (20r, 20I) which modify 
the inclination of the optical axis (25) of respective 
headlights (23r, 23I) according to the longitudinal 
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acceleration of the vehicle recorded by an accelero- 
meter (30) or by a velocity sensor (13). The system 
(1) keeps the maximum distance (L) of the area 
illuminated by the vehicle (23r, 23!) substantially 
constant. 

FIG. 2 
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The present invention relates to an electronic 
system for automatically adjusting the inclination of 
the headlights of a vehicle, in particular a motor 
vehicle. 

It is known that rapid variation in the speed of 
the vehicle causes pitching of the vehicle itself with 
consequent variation in the angle of incidence 
which the light rays generated by the vehicle head- 
lights form with the horizontal plane. 

In particular, sudden deceleration of the vehicle 
causes an increase in this angle of incidence (and 
hence a reduction in the illuminated area) and 
sudden acceleration of the vehicle causes a de- 
crease in the angle of incidence (and an increase 
in the illuminated area with consequent dazzling of 
oncoming vehicles). 

In order to compensate for this pitching effect, 
electronic systems have been provided, which 
measure the angle of momentary pitching of the 
vehicle and they use the value of the angle thus 
recorded in order to modify automatically the in- 
clination of the optical axis of the vehicle headlights 
and keep the range of the illuminated area substan- 
tially constant. In particular, these systems are de- 
signed to keep the maximum distance of the illumi- 
nated area from the vehicle constant. 

Recording of the pitching angle is performed in 
the known systems by means of differential mea- 
surement of the distance from the ground of the 
front and rear ends of the vehicle. These measure- 
ments are generally performed by means of ul- 
trasound sensors, potentiometric sensors or pneu- 
matic sensors. 

The known systems involve considerable costs, 
use a large number of components and installation 
thereof is therefore long and complex and expen- 
sive. 

The aim of the present invention is to provide 
an electronic system for automatically adjusting the 
inclination of the headlights of a vehicle, which 
overcomes the drawbacks of the known systems. 

The above aim is achieved by the present 
invention in that it relates to an electronic system 
for automatically adjusting the inclination of the 
headlights of a vehicle, in particular a motor ve- 
hicle, comprising: 

- an electronic command and control unit; 

- linear actuator means coupled to the said 
headlights and designed to modify the in- 
clination of the optical axis of the said head- 
lights, keeping the maximum distance (L), 
from the vehicle, of the area illuminated by 
the headlights substantially constant in re- 
sponse to a command signal (S) generated 
by the said electronic unit, characterized in 
that the said electronic unit generates the 
said command signal (S) in response to a 
signal proportional to the longitudinal accel- 



eration of the said vehicle. 
The invention will now be illustrated with par- 
ticular reference to the accompanying figures 
which show a preferred non-limiting embodiment 
5 thereof, in which: 

Figure 1 is a simplified block diagram of an 
electronic system for automatic adjustment of 
the inclination of the headlights of a vehicle, in 
particular a motor vehicle, provided in accor- 
w dance with the present invention; and 

Figure 2 is a schematic illustration of a motor 
vehicle using the electronic system according to 
the present invention. 
With reference to Figures 1 and 2, 1 denotes in 
75 its entirety a system for automatically adjusting the 
inclination of the headlights of a vehicle, in particu- 
lar a motor vehicle 5 (shown schematically in Fig- 
ure 2). 

With particular reference to Figure 1, the sys- 

20 tern 1 comprises an electronic microprocessor con- 
trol unit 10 which has a first input 10i connected to 
a velocity sensor 13 (for example a tachometric 
sensor) designed to measure the momentary lon- 
gitudinal velocity V of the vehicle 5. 

25 The control unit 10 is provided with an output 

10o connected to the input of an electronic power 
circuit 15 which has two outputs connected via 
respective electric lines 171, 17r to respective linear 
actuators 20]. 20r suitably formed by stepper mo- 

30 tors coupled respectively to a left-hand headlight 
23! and a right-hand headlight 23r with adjustable 
inclination (of the known type). 

In particular, each adjustable-inclination head- 
light 23I, 23r comprises a dish reflector 24 which 

35 houses a light source (not shown) and has an 
optical axis 25. 

Each reflector 24 is moreover angularly mov- 
able about a horizontal hinge 26 as a result of the 
thrusting action of the respective linear actuator 

40 20], 20r. 

The headlights 23l, 23r produce beams B of 
light rays which strike the horizontal surface H 
(Figure 2) at a maximum distance L from the 
vehicle 5. 

45 The optical axis 25 of the headlights 23], 23r 

form moreover an angle of incidence a with the 
horizontal plane (Figure 2). 

The control unit 10 is provided with a derivation 
circuit (not shown) which provides the derivative 

so over time of the signal generated by the sensor 13. 

During operation, the sensor 13 generates an 
electrical signal V, the value of which is propor- 
tional to the longitudinal momentary velocity of the 
vehicle; this electrical signal V is supplied to the 

55 control unit 10 which calculates the derivative over 
time d(V)/d(t), obtaining the momentary value of 
longitudinal acceleration of the vehicle 5. The con- 
trol unit 10, on the basis of the acceleration value, 
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formulates a correction signal S which, after being 
amplified by the power circuit 15, drives the ac- 
tuators 20I, 20r. In particular, in the case of a 
positive longitudinal acceleration, the actuators 201, 
20r are operated so as to incline the axis 25 
downwards and increase the angle of incidence a, 
while in the case of a deceleration, the actuators 
201, 20r are operated so as to reduce the angle of 
incidence a. 

In this way the variations in the inclination of 
the beam B due to pitching of the vehicle are 
automatically compensated for and the maximum 
distance L of the illuminated area is kept substan- 
tially constant. 

The advantages of the present invention are 
obvious since the system 1 uses a single sensor 
(the velocity sensor 13) and can be quickly and 
easily installed. 

Finally it is obvious that modifications and vari- 
ations may be made to the system described with- 
out departing from the protective scope of the 
invention. 

For example, the signal proportional to accel- 
eration of the vehicle may be obtained directly by 
means of an accelerometer 30 connected directly 
to an input of the control unit 10 (Figure 1). 

The system 1 may be improved by means of 
an adjusting device 33 coupled to the control unit 
10 and designed to be used to perform static 
adjustment of the inclination of the headlights 23r, 
23I according to the load in the vehicle 5 and its 
distribution. By means of the adjusting device 33, 
therefore, it is possible to compensate for a vari- 
ation in the pitching angle of the vehicle due for 
example to a load arranged in the rear part of the 
vehicle. 

The static adjusting device 33 is therefore used 
in order to vary the position of the headlights 23r, 
23I when the vehicle is at a standstill. 

This static adjustment may be performed both 
manually and automatically. 

In the case of manual static adjustment, the 
device 33 may be provided with a selector (not 
shown) provided with several positions correspond- 
ing to various loads inside the vehicle 5 (for exam- 
ple, a first position corresponding to a load com- 
posed of the driver alone; a second position cor- 
responding to a load composed of the driver and a 
passenger sitting on the front seat; a third position 
corresponding to a load composed of the driver, a 
passenger sitting on the front seat and one pas- 
senger sitting on the rear seat; a fourth position 
corresponding to a load composed of the driver, a 
passenger sitting on the front seat and two pas- 
sengers sitting on the rear seat; and a fifth position 
corresponding to the same load as the fourth posi- 
tion plus the weight of luggage). 



The control unit 10. according to the signal 
generated by the device 33, formulates a com- 
mand signal for the power circuit 15 which en- 
ergizes the actuators 20r, 20! so as to modify the 
5 angle of incidence a of the optical axis 25 and 
keep the maximum distance of the illuminated area 
equal to L. 

The control unit 10, in the case of acceleration 
or deceleration of the vehicle, commands the pow- 

w er circuit 15 with a signal S formulated according to 
acceleration of the vehicle and the signal generated 
by the device 33. 

The signal of the device 33 is then used by the 
control unit 10 in order to "correct" the signal 

75 generated in response to acceleration of the ve- 
hicle so as to keep the maximum distance L of the 
illuminated area constant for any distribution and 
value of the static load present in the vehicle. 

20 Claims 

1. Electronic system for automatically adjusting 
the inclination of the headlights of a vehicle, in 
particular a motor vehicle, comprising: 

25 - an electronic command and control unit 

(10); 

- linear actuator means (20r, 20I) coupled 
to the said headlights (23r, 23!) and de- 
signed to modify the inclination of the 

30 optical axis (25) of the said headlights, 

keeping the maximum distance (L), from 
the vehicle, of the area illuminated by the 
said headlights (23r, 23l) substantially 
constant, in response to a command sig- 

35 nal (S) generated by the said electronic 

unit (10), characterized in that the said 
electronic unit (10) generates the said 
command signal (S) in response to a 
signal proportional to the longitudinal ac- 

40 celeration of the said vehicle. 

2. System according to Claim 1, characterized in 
that it comprises an accelerometer (30) gen- 
erating the said signal proportional to the lon- 

45 gitudinal acceleration of the said vehicle. 

3. System according to Claim 1 or 2, character- 
ized in that the said actuator means comprise 

. linear stepper motors (20r, 20I). 

50 

4. System according to any one of the preceding 
claims, characterized in that it comprises static 
adjustment means (33) designed to generate a 
signal for static correction of the inclination of 

55 said headlights (23r, 23I) according to the load 

arranged inside the vehicle; 

the said electronic unit (10) generating the 
said command signal (S) in response to the 
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longitudinal acceleration (a) of the said vehicle 
and the said static correction signal. 
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